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2Galactic hydroxyl (OH) masers arise from regions surrounding late-type stars and young stellar objects (Gray 2012).
These masers provide an important measure of the environment of these regions. Polarization measurements provide
a direct measure of the magnetic field strengths, and their high surface brightness allows for detailed kinematics and
distance determinations through Very-Long-Baseline Interferometry (Fish & Reid 2006). Different observed ratios
between main-line transitions (1665 & 1667 MHz) and the satellite lines (1612 & 1720 MHz) also provide clues to the
origin of the emission, as different sources emit stronger in certain lines (Gray 2012).
While thousands of OH masers have been detected within the Galaxy (Engels & Bunzel 2015) and OH megamasers
have been found in distant galaxies (Darling & Giovanelli 2002), far fewer have been detected in the Local Group. In
the LMC, several 1665-MHz masers were reported by Brooks & Whiteoak (1997), and Marshall et al. (2004) find ten
1612-MHz maser sources. A search for OH masers in M31 by Willett (2011) yielded no detections with a 5σ limit of
10 mJy in 4.4 km s−1 channels. Fix & Mutel (1985) performed a survey of M33 for OH masers and also found no
detections at a 5σ = 15 mJy limit within 5.2 km s−1 channels.
We report one 1665-MHz detection in new observations with the NSF’s Karl G. Jansky Very Large Array. To the
authors’ knowledge, this is the first OH maser detection in M33. A full description of the data is given in Koch et al.
(in prep). We image all four OH lines in natural and uniform weighting with 1.5 km s−1 channels and search by-eye
for bright emission. There are no detections in the other three lines. We deconvolve the 1665-MHz data within a mask
twice the uniform-weighted beam size (9.′′7) centered on the source with a threshold of ∼ 2σ = 3 mJy beam−1. The
source is unresolved at this scale, corresponding to ∼ 40 pc at the distance of M33 (840 kpc; Freedman et al. 2001).
Figure 1 shows the spectrum of the source, which is adequately modeled as a Gaussian with a FWHM of 4.5 ±
1.8 km s−1. However, the model has significant residuals (2σ) at the peak, suggesting the true spectrum is more
complex. A spectrum comprised of multiple (unresolved) narrow OH features is consistent with the typical < 1 km s−1
FWHMs measured for Galactic OH masers (Argon et al. 2000; Fish & Reid 2006). The peak flux density is 24.1 mJy
at VLSRK = −212.0 ± 0.8 km s−1. The integrated flux over the line profile is 110.6 Jy m s−1. This corresponds to a
luminosity of 5.2×1029 erg s−1 at the distance of M33. By down-sampling our data to 5.2 km s−1, we find this source
would correspond to a 2.8σ detection in the Fix & Mutel (1985) data.
We fit a two-dimensional Gaussian profile to the integrated intensity map over a velocity range of −206 to
−218 km s−1. The fit constrains the peak location to α = 23.50069(9)◦ and δ = 30.67984(9)◦ (J2000), as shown
in Figure 1. Using the catalog from Moody et al. (2017), two Hα sources fall within the beam area: C1-1 and C1-2.
The former source is labeled as 79b in Boulesteix et al. (1974). Johnson et al. (2001) classify this region as a po-
tential ultra-compact H II region; the source is the second brightest radio source in their sample for M33. Moody et
al. (2017) construct an SED for C1-1 from the UV to IR that instead suggests the source is the variable star D33
J013400.3+304048.1. Moody et al. (2017) find that the second source, C1-2, is consistent with the radio source Dixon
IK 50.
The 5σ peak flux density limit in our data is 1.85 mJy in a 1.5 km s−1 channel. This corresponds to a specific
luminosity of 1.65× 104 Jy kpc2. The fact that this maser is the only detection, despite its high significance, suggests
it is bright compared to Galactic OH masers. This is consistent with the upper limit of the Galactic OH 1665-MHz
luminosity function from Caswell & Haynes (1987), where 1.65× 104 Jy kpc2 corresponds to the 99th percentile.
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Figure 1. Right: Position of the OH detection on an integrated 21-cm map of M33 (Koch et al., in prep). Top Left: Spectrum
at the peak intensity position. The dashed green line is the noise level at 1.85 mJy and the thick orange line is a Gaussian
fit. Bottom Left: Hα image of the region shown in the right panel (Hodge et al. 1999). Sources from the Moody et al. (2017)
catalogue are shown in blue within the beam area, and green for nearby regions [from left to right, C1-10 (Moody et al. 2017),
79a and 79c (Boulesteix et al. 1974)].
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